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KC is a 36-year-old female presenting to your community pharmacy with a question. She has just been 
discharged from the hospital after giving birth to her newborn child. Her pregnancy was complicated 
with a new diagnosis of heart failure with reduced ejection fraction (HFrEF). The cardiologist at the 
hospital started KC on medication therapy to treat HFrEF and instructed her to follow-up with her 
physician within 2 weeks of discharge. The hospital also provided KC with a 1-month supply of 
medications to use. KC is currently breastfeeding her newborn and would like to know if the 
medications are safe for her baby. 


Which of the following medications used to treat HFrEF should be AVOIDED in patients who are 
breastfeeding? 


Select one: 


Spironolactone X 


Ramipril * 

Ivabradine ¥ 

At Rose Wang (ID:113212) this answer is correct. Ivabradine should be avoided in 
patients who are breastfeeding due to lack of safety data, 

Metoprolol ® 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Understand which pharmacologic heart failure treatments are safe for use while breastfeeding. 


BACKGROUND: 


There are a number of hemodynamic changes that occur during pregnancy, such as increased blood volume 
and cardiac output. These changes may precipitate heart failure during pregnancy in patients who were 
already at risk. In patients who are breastfeeding, beta-blockers appear safe, particularly metoprolol as it has 
been studied the most extensively in this population. Spironolactone, captopril, enalapril, fosinopril, quinapril, 
and ramipril are also considered safe for use while breastfeeding. Furosemide may also be used while 
breastfeeding, but data is limited and large doses of loop diuretics may reduce milk supply. Finally, 
ivabradine, angiotensin II receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitor (ARNI), and 
sodium-glucose co-transporter-2 (SGLT2) inhibitors should be avoided while breastfeeding due to lack of 
available safety data. 


RATIONALE: 


Correct Answer: 


© Ivabradine - lvabradine should be avoided in patients who are breastfeeding due to lack of safety 
data. 


Incorrect Answers: 
* Spironolactone - Spironolactone is considered safe for use while breastfeeding. 


e Ramipril - Ramipril was found in limited amounts in breast milk and is considered safe to use in 
patients who are breastfeeding. 


© Metoprolol - Metoprolol is considered safe for patients who are breastfeeding and is the most 
studied beta-blocker in this population. 


TAKEAWAY/KEY POINTS: 
Ivabradine, angiotensin Il receptor blockers (ARBs), angiotensin receptor/neprilysin inhibitor (ARNI), and _ 


Question #: 32 


1D: 52772 


Incorrect 


sodium-glucose co-transporter-2 (SGLI2) inhibitors should be avoided while breastteeding due to lack ot 
available safety data. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Ezekowitz, J.A, O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[B]McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.<jca.2021.01.017 

[4] Drugs and Lactation Database (LactMed®) [Internet]. Bethesda (MD): National Institute of Child Health 
and Human Development 2006-. Spironolactone. [Updated 2023 Nov 15]. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK501101/ 

[5] Drugs and Lactation Database (LactMed®) [Internet]. Bethesda (MD): National Institute of Child Health 
and Human Development 2006-. Furosemide. [Updated 2024 May 15]. Available from: 
https://vww.ncbi.nlm.nih.gov/d00ks/NBK500810/ 


The correct answer is: lvabradine 


VC is a 68-year-old male who has been recently diagnosed with heart failure with reduced ejection 
fraction (HFrEF). His cardiologist would like to initiate him on quadruple therapy for his heart failure. 
This would consist of perindopril 4 mg PO daily, bisoprolol 1.25 mg PO daily, spironolactone 12.5 mg 
PO daily, and empagliflozin 10 mg PO daily. His baseline vitals and lab values prior to initiating 
medication include a heart rate of 70 beats/minute, a blood pressure of 135/85 mmHg, a serum 
creatinine of 70 mcmol/L and a potassium of 4.9mmol/L. An increase in serum creatinine of up to 30% 
is expected and acceptable when a patient starts taking an Angiotensin Converting Enzyme inhibtor 
(ACEi). 


What is the maximum acceptable serum creatinine level that VC could have after the initiation of an 
angiotensin converting enzyme inhibitor (ACEI)? 


Select one: 


77 mcmol/L% 
84 


memol/L Rose Wang (ID:113212) this answer is incorrect. This increase in serum creatinine is 


less than 30%. 


91 memol/L¥ 
98 mcmol/L ¥ 


Marks for this submission: 0.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand how to manage increases in serum creatinine secondary to the use of angiotensin converting 
enzyme inhibitors (ACEI) for heart failure. 


BACKGROUND: 


Treatment of patients with heart failure with reduced ejection fraction (HFrEF) involves four standard 
therapies, unless contraindicated, including angiotensin receptor/neprilysin inhibitor (ARNI) or angiotensin- 
converting enzyme inhibitor (ACEI) or an angiotensin Il receptor blocker (ARB) if ACEI intolerant, a beta- 
blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter 2 (SGLT2) 
inhibitor, Using these agents in combination have been shown to reduce cardiovascular mortality and 
hospitalization for HF in most patients. Additional beneficial medications that are used in HF include 
ivabradine, diuretics, digoxin, hydralazine/isosorbide dinitrate, and vericiguat (not available in Canada). 


If patients with heart failure or a left ventricular ejection fraction (LVEF) <40% have an acute myocardial 
infarction (MI), an ACEI or an ARB, if ACEI intolerant, is recommended as soon as safely possible. ARNI 
therapy in this subpopulation is currently being studied; whereas ACEI or ARB therapy has been shown to 
reduce mortality and improve survival in this population. Hyperkalemia and increases in serum creatinine 
may occur with ACEls; therefore, these levels should be measured before initiating or increasing the dose of 
an ACEI and 1-2 weeks after any dose increase. An increase in serum creatinine of up to 30% is expected and 
acceptable after initiating an ACEI; however, a greater than 30% increase warrants an examination into the 
potential cause of the worsening renal function. if no other causes of the worsening renal function can be 
identified, the ACEI dose should be reduced or it should be discontinued. There is a greater risk of 
hyperkalemia in patients with renal dysfunction, diabetes mellitus, and in those receiving potassium-sparing 
diuretics or potassium supplements. In addition to hyperkalemia, hypotension is a common side effect of 
ACEls; therefore, blood pressure should be monitored after any dosage increase. Concomitant use of other 
antihypertensives, such as diuretics, may enhance the hypotensive effect; whereas, NSAIDs reduce the 
hypotensive effect. Dry cough is another common side effect of ACEls that occurs in about 10-20% of 
patients. If the cough becomes bothersome, the ACEI may be switched to an ARB. Similarly, patients who 
experience the uncommon serious side effect of angioedema with an ACEI may consider switching to an ARB. 
The risk of angioedema appears to be highest in Black patients taking ACEls. Angioedema, although a less 
frequent adverse effect of ARBs compared to ACEIs, has still been reported in some patients on ARB therapy: 


therefore, caution is warranted. Similar to ACEls, ARBs are associated with the same hypotension, 
leew aseaiterAcat ue 
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RATIONALE: 
Correct Answer: 


e 91 memol/L - This is 30% of 70mcmol/L and is the maximum acceptable increase in serum creatinine 
after initiating an angiotensin converting enzyme inhibitor (ACEI). 


Incorrect Answers: 
© 77 memol/L - This increase in serum creatinine is less than 30%. 
© 84 mcmol/L - This increase in serum creatinine is less than 30%. 


© 98 mcmol/L - This increase in serum creatinine is more than 30% and is unacceptable. 


TAKEAWAY/KEY POINTS: 


An increase in serum creatinine of up to 30% is expected and acceptable when a patient starts taking an 
Angiotensin Converting Enzyme inhibitor (ACEi). 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: 91 mcmol/L 


You are a pharmacist working at a community pharmacy You receive a call from a family 
physician regarding a mutual patient. LL is a 66-year-old female with a past medical history significant 
for heart failure with reduced eje i lemia, type 2 diabetes, 
osteoarthritis, and anxiety. Her medications include lisinopril 20 mg PO daily, bisoprolol 10mg PO 
daily, eplerenone 50 mg PO daily, dapagliflozin 10 mg PO daily, hydrochlorothiazide 25 mg PO daily, 
metformin 1000 mg PO BID, acetaminophen 1000 mg PO Q6H, and sertraline 50 mg PO daily. The 
family physician tells you that LL's heart failure is currently not well-controlled, and he is considering 
switching her lisinopril to sacubitril/valsartan. LL is very nervous about starting a new medication and 
wants to know more about what to expect with the change. 


All of the following options are appropriate counselling points to mention to LL EXCEPT: 


Select one: 


Sacubitril/valsartan is superior to lisinopril for heart failure with reduced ejection fraction (HFrEF) * 

Sacubitril/valsartan is * 

likely ausi E Rose Wang (ID:113212) this answer is incorrect. Angiotensin 

hypotension and less receptor/neprilysin inhibitors (ARNI) may cause more hypotension than 

régal dysfunttion angiotensin-converting enzyme inhibitors (ACEI). Angiotensin 

thengiardpil receptor/neprilysin inhibitors (ARNI) may cause less renal dysfunction 
than angiotensin converting enzyme inhibitors (ACEI). 


Sacubitril/valsartan is likely to cause more hyperkalemia than lisinopril Y 


She should have a blood test completed 1-2 weeks after starting sacubitril/valsartan to monitor * 
serum creatinine and potassium 


[incorrect } 
Marks for this submission: 0.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Compare and contrast the use of angiotensin receptor/neprilysin inhibitors (ARNI) versus angiotensin 
converting enzyme inhibitors (ACEI) for patients with heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Angiotensin receptor/neprilysin inhibitor (ARNI) (valsartan/sacubitril) therapy is first-line therapy as part of 
the quadruple standard therapy for heart failure with reduced ejection fraction (HFrEF) because it has 
demonstrated to reduce heart failure symptoms, hospitalizations, and deaths in patients with HFrEF. It has 
been shown to be superior to angiotensin converting enzyme inhibitors (ACEI) and angiotensin II receptor 
blockers (ARB) in the setting of HFEF; therefore, is preferentially used over ACEI or ARB therapy. Potential 
adverse events and monitoring of an ARNI includes hypotension, hyperkalemia, and renal dysfunction. 
Hypotension may be more common with ARNI than with ACEls; whereas hyperkalemia and renal dysfunction 
may be less common than with ACEls. Nonetheless, serum potassium levels and renal function must be 
tested 1-2 weeks after starting or increasing the dose of the ARNI. There is an increased risk of hyperkalemia 
when an ARNI is concomitantly used with an MRA or potassium supplement. Additionally, there is an 
increased risk of hypotension when an ARNI is used with an antihypertensive, such as a diuretic, and a 
reduced hypotensive effect with concomitant NSAID use. Note, a 36-hour washout period is needed when 
switching from an ACEI (not an ARB) to ARNI to reduce the risk of angioedema. 


RATIONALE: 


Question #: 34 
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Correct Answer: 


* Sacubitril/valsartan is likely to cause more hyperkalemia than lisinopril - Angiotensin 
receptor/neprilysin inhibitors (ARNI) may cause less hyperkalemia than angiotensin-converting 
enzyme inhibitors (ACEI). This link is increased when the ARNI is used with other antihypertensive 
medications. 


Incorrect Answers: 


* Sacubitril/valsartan is superior to lisinopril for heart failure with reduced ejection fraction 
(HFrEF) - Angiotensin receptor/neprilysin inhibitors (ARNI) have demonstrated reduced heart failure 
symptoms, hospitalizations, and deaths in patients with heart failure with reduced ejection fraction 
(HFrEF) compared to angiotensin converting enzyme inhibitors (ACEI). 


* Sacubitril/valsartan is likely to cause more hypotension and less renal dysfunction than 
Angiotensin receptor/neprilysin inhibitors (ARNI) may cause more hypotension than 
angiotensin-converting enzyme inhibitors (ACEI). Angiotensin receptor/neprilysin inhibitors (ARNI) 
may cause less renal dysfunction than angiotensin converting enzyme inhibitors (ACEI). 


She should have a blood test completed 1-2 weeks after starting sacubitril/valsartan to monitor 
serum creatinine and potassium - It is important to monitor serum creatinine and potassium levels 
1-2 weeks after initiation of sacubitril/valsartan to ensure they are within an acceptable range. 


TAKEAWAY/KEY POINTS: 


Angiotensin receptor/neprilysin inhibitors (ARNIs) may cause more hypotension but less hyperkalemia and 
renal dysfunction than angiotensin-converting enzyme inhibitors (ACEI). ARNIs are superior to ACEls in 
treating heart failure with reduced ejection fraction (HFrEF). It is important to monitor serum creatinine and 
potassium levels 1-2 weeks after initiation of sacubitril/valsartan to ensure they are within an acceptable 
range. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 

[2] Colucci WS. Secondary pharmacologic therapy in heart failure with reduced ejection fraction (HFrEF) in 
adults. In: Gottlieb SS, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 

B] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 

[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[5] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 
[6] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction, Can J Cardiol. 2021; 37: 531-546, doi 
https://doi.org/10.1016/j.cjca.2021.01.017. 


The correct answer is: Sacubitril/valsartan is likely to cause more hyperkalemia than lisinopril 


DM is a 55-year-old African-American male who was diagnosed with heart failure with reduced 
ejection fraction (HFrEF) by his cardiologist 4 weeks ago. He also had a mild heart attack a week 
before his appointment which he did not seek medical help for. The cardiologist prescribed standard 
quadruple therapy with ramipril, carve ronolactone, and canagliflozin at starting doses. DM 
tolerated the initial doses, and his cardiologist titrated the medications accordingly at subsequent 
follow-up appointments. DM does not have any other medical conditions nor does he take any other 
medications. Today, DM was admitted to the hospital with swelling underneath the skin around the 
eyes, lips, and tongue. He was treated with steroids, and the swelling was reduced. He does not have 
any known allergies and has not done anything outside of his ordinary routine that may have caused 
this. The emergency department physician believes this was an allergic reaction to one of his 
medications. 


Which of DM's medications is the most likely cause of this reaction? 


Select one: 
Canagliflozin * 


Spironolactone % 


Carvedilol x 
Ramipril -v 
R Rose Wang (ID:113212) this answer is correct. Angioedema is an uncommon adverse 
effect of angiotensin converting enzyme inhibitors (ACEI) and, to a lesser extent, 
angiotensin II receptor blockers (ARB). The risk of angioedema is highest in African- 
American patients taking ACEIs. 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Idantifir incamman advarce affarte af anaintancin canvartina anzuma inhihitare [ACEN and annintancin II 


Question #: 35 


re with reduced ejection fraction (HFrEF). 


receptor blockers (ARB) used for the treatment of heart failu 


BACKGROUND: 


First-line treatment of patients with HFIEF is quadruple therapy consisting of an Angiotensin 
Receptor/Neprilysin Inhibitor (ARNI), a beta-blocker, a Mineralocorticoid Receptor Antagonist (MRA), and a 
Sodium-Glucose co-Transporter-2 (SGLT2) inhibitor. ARNIs are preferred, but Angiotensin-Converting Enzyme 
inhibitors (ACEI) or an Angiotensin II Receptor Blockers (ARB) if ACEI-intolerant, are also acceptable choices. 
Using these agents in combination has been shown to reduce cardiovascular mortality and hospitalization for 
HF in most patients. 


If patients with heart failure or a left ventricular ejection fraction (LVEF) <40% have an acute myocardial 
infarction (MI), an ACEI or an ARB, if ACEI intolerant, is recommended as soon as safely possible. ARNI 
therapy in this subpopulation is currently being studied; whereas ACEI or ARB therapy has been shown to 
reduce mortality and improve survival in this population. Hyperkalemia and increases in serum creatinine 
may occur with ACEls; therefore, these levels should be measured before initiating or increasing the dose of 
an ACEI and 1-2 weeks after any dose increase. An increase in serum creatinine of up to 30% is expected and 
acceptable after initiating an ACEI; however, a greater than 30% increase warrants an examination into the 
potential cause of the worsening renal function. If no other causes of the worsening renal function can be 
identified, the ACEI dose should be reduced or it should be discontinued. There is a greater risk of 
hyperkalemia in patients with renal dysfunction, diabetes mellitus, and in those receiving potassium-sparing 
diuretics or potassium supplements. In addition to hyperkalemia, hypotension is a common side effect of 
ACEls; therefore, blood pressure should be monitored after any dosage increase. Concomitant use of other 
antihypertensives, such as diuretics, may enhance the hypotensive effect; whereas, NSAIDs reduce the 
hypotensive effect. Dry cough is another common side effect of ACEls that occurs in about 10-20% of 
patients, If the cough becomes bothersome, the ACEI may be switched to an ARB. Similarly, patients who 
experience the uncommon serious side effect of angioedema with an ACEI may consider switching to an ARB. 
The risk of angioedema (a any point during therapy) appears to be highest in Black patients taking ACEIs. 
Angioedema, although a less frequent adverse effect of ARBs compared to ACEls, has still been reported in 
some patients on ARB therapy; therefore, caution is warranted. Similar to ACEls, ARBs are associated with the 
same hypotension, hyperkalemia, and renal dysfunction risk. 


RATIONALE: 
Correct Answer: 


© Ramipril - Angioedema is an uncommon adverse effect of angiotensin converting enzyme inhibitors 
(ACEI) and, to a lesser extent, angiotensin II receptor blockers (ARB). The risk of angioedema is highest 
in African-American patients taking ACEls. 


Incorrect Answers: 


* Canagliflozin - Angioedema is an uncommon adverse effect of angiotensin converting enzyme 
inhibitors (ACEI) and, to a lesser extent, angiotensin II receptor blockers (ARB). The risk of angioedema 
is highest in African-American patients taking ACEls. 


© Spironolactone - Angioedema is an uncommon adverse effect of angiotensin converting enzyme 
inhibitors (ACEI) and, to a lesser extent, angiotensin Il receptor blockers (ARB). The risk of angioedema 
is highest in African-American patients taking ACEls. 


* Carvedilol - Angioedema is an uncommon adverse effect of angiotensin converting enzyme inhibitors 
(ACEI) and, to a lesser extent, angiotensin II receptor blockers (ARB). The risk of angioedema is highest 
in African-American patients taking ACEls. 


TAKEAWAY/KEY POINTS: 


Angioedema is an uncommon adverse effect of angiotensin converting enzyme inhibitors (ACEI) and, to a 
lesser extent, angiotensin II receptor blockers (ARB). The risk of angioedema is highest in African-American 
patients taking ACEls. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 

[2] Colucci WS. Secondary pharmacologic therapy in heart failure with reduced ejection fraction (HFrEF) in 
adults, In: Gottlieb SS, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 

[3] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 

[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy. A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[5] Ezekowitz, J.A., O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 
[6] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Ramipril 


All of the following medications interact with ivabradine EXCEPT: 


Select one: 
Diltiazem * 


Levothyroxine% 
y Rose Wang (ID:113212) this answer is correct. There is no clinically significant 
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interaction between levothyroxine and ivabradine. 


Clarithromycin X 
Phenytoin X 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Identify drug interactions that exist with ivabradine. 


BACKGROUND: 


Concomitant use of QTc-prolonging agents (e.g. amiodarone) and strong CYP3A4 inhibitors (e.g. 
ketoconazole, clarithromycin, grapefruit juice) should be avoided. Strong CYP3A4 inducers such as 
carbamazepine and phenytoin should be avoided as they can reduce the concentration of ivabradine, 
rendering it less effective. Additionally, other heart rate-reducing agents (e.g. verapamil) may increase the 
risk of bradycardia if used with ivabradine. Furthermore, ivabradine should be started at a lower dose in 
patients 75 years and older and those taking moderate CYP3A4 inhibitors like diltiazem. 


RATIONALE: 
Correct Answer: 


* Levothyroxine - There is no clinically significant interaction between levothyroxine and ivabradine. 


Incorrect Answers: 


e Diltiazem - Diltiazem is a moderate CYP3A4 inhibitor that can increase the serum concentration of 
ivabradine. 


* Clarithromycin - Clarithromycin is a strong CYP3A4 inhibitor that can increase the serum 
concentration of ivabradine. 


* Phenytoin - Phenytoin is a strong CYP3A4 inducer that can decrease the serum concentration of 
ivabradine. 


TAKEAWAY/KEY POINTS: 


Consider CYP3A4 inducer and inhibitor activity with the use of ivabradine as serum concentrations can be 
greatly affected. Concomitant heart-rate-reducing agents and QT-prolonging agents can also have an 
additive effect with ivabradine use. 


REFERENCE: 


[1] De Denus S, White M. Heart failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Colucci WS. Secondary pharmacologic therapy in heart failure with reduced ejection fraction (HFrEF) in 
adults. In: Gottlieb SS, ed. UpToDate. Waltham, MA.: UpToDate 


[3] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate. 


[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiological Approach, 10e New York, NY: McGraw-Hill. 


[5] Ezekowitz, J.A, O'Meara, E., McDonald, M.A. et al. 2017 Comprehensive Update of the Canadian 
Cardiovascular Society Guidelines for the Management of Heart Failure. Can J Cardiol. 2017; 33: 1342-1343. 


[6] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction, Can J Cardiol. 2021; 37: 531-546, doi 
https://doi,org/10.1016/).cjca.2021.01.017. 


The correct answer is: Levothyroxine 


KN is a 75-year-old female who has been experiencing increasing dyspnea and edema in her ankles 
and feet. She complains that she has difficulty wearing shoes and it has become very uncomfortable 
to walk. Her family doctor prescribed furosemide to help with these symptoms and warned her that 
she may have to urinate more often with this medication. She has been doing some reading online 
about furosemide and shows you a printout of what she read. 


All of the following side effects are associated with furosemide EXCEPT: 


Select one: 
Ototoxicity * 
Hypokalemia % 
Hypocalcemia * 


Hypoglycemia v 
ak Rose Wang (ID:113212) this answer is correct. Loop diuretics are associated with 
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denyaration, nypokatemia, nypomagnesemia, nypocalcemia, hyponatremia, 
inperglycemia, hyperuricemia, rash, increased total cholesterol, ototoxicity at 
high doses and elevated nitrogenous products in the blood (e.g. blood urea 

nitrogen (BUN). 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Identify adverse effects of loop diuretics used for the treatment of patients with heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


To relieve symptoms of fluid buildup and congestion related to heart failure, diuretics are recommended to 
be used at their lowest effective dose. Thiazide diuretics can be used in patients with mild heart failure; 
however, loop diuretics (e.g. furosemide) are needed in most patients. 


Potential adverse events of thiazide diuretics include dehydration, hypokalemia, hypomagnesemia, 
hypercalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, and elevated 
nitrogenous products in the blood (e.g. blood urea nitrogen (BUN)). Loop diuretics are associated with similar 
side effects except they cause hypocalcemia, they are associated with less hyperglycemia than thiazides and 
have a risk of ototoxicity at high doses. Serum creatinine and electrolytes (eg. potassium) must be monitored 
before and 3 to 7 days after starting or increasing the dose of a diuretic. 


RATIONALE: 
Correct Answer: 


+ Hypoglycemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (eg. blood urea nitrogen 
(BUN). 


Incorrect Answers: 


* Ototoxicity - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (eg. blood urea nitrogen 
(BUN). 


Hypokalemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (e.g. blood urea nitrogen 


(BUN). 


Hypocalcemia - Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, 
hypocalcemia, hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, 
ototoxicity at high doses and elevated nitrogenous products in the blood (e.g. blood urea nitrogen 
(BUN). 


TAKEAWAY/KEY POINTS: 


Loop diuretics are associated with dehydration, hypokalemia, hypomagnesemia, hypocalcemia, 
hyponatremia, hyperglycemia, hyperuricemia, rash, increased total cholesterol, ototoxicity at high doses and 
elevated nitrogenous products in the blood (e.g. blood urea nitrogen (BUN). 
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The correct answer is: Hypoglycemia 


Which of the following medications has demonstrated an increased risk of hospitalizations due to heart 
failure? 


Select one: 


Saxagliptin v 


Dran Womar (112919) slie mer 


ee eee 
‘An increased rate of heart failure hospitalizations was observed in a post-market 
study comparing saxagliptin to placebo. 


Semaglutide X 
Dapagliflozin * 
Canagliflozin * 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 

Identify drugs that increase the risk of developing or exacerbating heart failure. 
BACKGROUND: 

Drugs that can cause heart failure or exacerbate existing heart failure are summarized below: 


Reduce cardiac contractility | Increased sodium and water 


Directly cardiotoxic 


(negative inotropes) retention 
+ 5-Fluorouracil 
+ Alcohol 
+ Alkylating agents (e.g 
desea dictee + Antiarrhythmic agents + Androgens and 
ifosfamide) ‘except amiodarone and estrogens 
dofetilide 
+ Anihracyclines (e.g. + Corticosteroids 


doxorubicin, epirubicin, 


Beta-blockers (e.g. 


mmnpanmone) propranclol, metoprolol) + CLicorice-containing 
products 
aaan + Calcium channel 
Bene blockers (e.g. diltiazem, + Minoxidil 
nifedipine, verapamil but 
aes notamlodipine or + NSAIDs including 
feloaipine) selective COX.2 
+ Tyrosine kinase inhibitors and high-dose 
inhibitors (e.g. imatinib, * Itraconazole salicylates 
ae + Some anesthesia + Thiazolidinediones (e.g. 
Mien medications (e.g. pioglitazone, 
cocaine, propofol) rosiglitazone) 


methamphetamine) 


Heavy metals (e.g. 
cobalt, chromium, 
mercury) 


An increased rate of heart failure hospitalizations was observed in a post-market study comparing saxagliptin 
to placebo. The cardiovascular risk of other dipeptidyl peptidase-4 (DPP-4) inhibitors is less clear, but caution 
should be exercised when using this class of medications in patients with existing heart failure. 


RATIONALE: 
Correct Answer: 
* Saxagliptin - An increased rate of heart failure hospitalizations was observed in a post-market study 


comparing saxagliptin to placebo. 


Incorrect Answers: 
* Semaglutide - Semaglutide is not known to increase the risk of heart failure hospitalizations. 
* Dapagliflozin - Dapagliflozin is not associated with an increased risk of heart failure hospitalizations. 


* Canagliflozin - Canagliflozin is not associated with an increased risk of heart failure hospitalizations. 


TAKEAWAY/KEY POINTS: 


An increased risk of hospitalization due to heart failure has been observed in post-market studies with 
saxagliptin. 
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Question #: 38 
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Incorrect 
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The correct answer is: Saxagliptin 


TJ is a 65-year-old male with heart failure with reduced ejection fraction (HFrEF). He presents to your 
community pharmacy today for his annual medication review. During this review, you learn that TJ 
was diagnosed with HFrEF 3 years ago following a myocardial infarction. His current medications 

are sacubitril/valsartan 49 mg/51 mg BID, spironolactone 50 mg daily, empagliflozin 10 mg daily, 
bisoprolol 10 mg daily, ASA 81 mg daily, nitroglycerin SL spray 0.4 mg PRN, rosuvastatin 40 mg daily, 
and vitamin D 1000 IÙ daily. Since the myocardial infarction, TJ has been adhering well to his 
medication regimen and has implemented lifestyle measures like regular exercise and healthy eating. 
He also shares that he used to smoke 1 pack of cigarettes per day, but quit shortly after experiencing 
the myocardial infarction. TJ asks you if there are any supplements or “natural” products that could 
be helpful for heart failure. 


Which of the following supplements has demonstrated morbidity and mortality benefits for patients with 
heart failure? 


Select one: 


Omega-3 polyunsaturated fatty acids (PUFAs) ¥ 
Glucosamine % 

Natural health x 
products have not 


demonstrated benefits 
for heart failure 


Rose Wang (ID:113212) this answer is incorrect. Omega-3 PUFAs, when 
taken at a dose of 1 g per day, have demonstrated reductions in death 
and hospitalizations in patients with heart failure in a randomized 
controlled ial (RCT). 


Cranberry % 


Marks for this submission: 0.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Make evidence-based recommendations about natural health products that may be beneficial for patients 
with heart failure. 


BACKGROUND: 


Omega-3 polyunsaturated fatty acids (PUFAs), when taken at a dose of 1 g per day, have demonstrated 
modest reductions in death and hospitalizations in patients with heart failure in a randomized controlled trial 
(RCT). Omega-3 PUFA supplements are typically well-tolerated, but possible side effects include mild 
gastrointestinal upset, fishy aftertaste, and excessive bleeding at higher doses (>3 gram/day). Caution should 
be used when taken with antiplatelets and anticoagulants, such as warfarin, due to the potential additive 
bleeding risk. Patients should also be informed that since these products are regulated as food supplements 
rather than drugs, commercially available products are not standardized, so the exact omega-3 PUFA content 
can vary. 


RATIONALE: 
Correct Answer: 
* Omega-3 polyunsaturated fatty acids (PUFAs) - Omega-3 PUFAs, when taken at a dose of 1 g per 


day, have demonstrated reductions in death and hospitalizations in patients with heart failure in a 
randomized controlled trial (RCT). 


Incorrect Answers: 


e Glucosamine - Glucosamine is not known to be beneficial for patients with heart failure. 


Natural health products have not demonstrated benefits for heart failure - Omega-3 PUFAs, 
when taken at a dose of 1 g per day, have demonstrated reductions in death and hospitalizations in 
patients with heart failure in a randomized controlled trial (RCT). 


Cranberry - Cranberry is not known to be beneficial for patients with heart failure. 


TAKEAWAY/KEY POINTS: 


Omega-3 polyunsaturated fatty acids (PUFAs), when taken at a dose of 1 g per day, have demonstrated 
modest reductions in death and hospitalizations in patients with heart failure in a randomized controlled trial 


(RCT). 
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The correct answer is: 
Omega-3 polyunsaturated fatty acids (PUFAs) 
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